INTRODUCTION
Lead (Pb), unlike some other heavy metals, is not essential for higher plants and other organisms. At higher concentrations, Pb is highly toxic to man, animals and plants, which is why it is considered a dangerous pollutant. Pb pollution sources are in the first place transportation means, industry and its products, which use Pb in production technology. This heavy metal enters the food chain mainly through plants, which is why it is very important to understand its accumulation and distribution in plants and its effect on physiological and biochemical processes in plants (K a b a t a -P e n d i a s and P e n d i a s, 2000). Even more so, since Pb remains in biological systems for a long period, which significantly increases its toxicity and probability of entering the food chain.
Number of experiments established unfavorable effects of high Pb concentrations on life processes in plants. It was determined that Pb inhibits seedling growth (L a n e and M a r t i n, 1977), cell elongation (L a n e et al., 1978) and photosynthesis (Kastori et al., 1998) , causes interruption of mitosis (W i e r zb i c k a, 1988), affects the water regime (K a s t o r i et al., 1996) and mineral nutrition of plants (C s e h et al., 2000) . Toxicity of heavy metals arises, among other things, from their ability to bond with enzymes, which alters their activity (V a s n A s s h e and C l i j s t r e s, 1990). During germination enzyme activity is very intensive, complex organic compounds are being degraded and at the same time new compounds are being synthesized and mineral matter mobilized. Having all this in mind, we saw the need to examine effect of contamination of seed by Pb on its biological properties, seed germination, growth of young plants and mineral matter mobilization during germination.
MATERIAL AND METHODS
The experiment was carried out using the seed of NS 7016 maize hybrid. , and 10 -2 mol Pb/dm 3 ) at 22 o C during 24 hours. Following of the water uptake dynamics showed that at 22 o C during 24 hours the water content in the seed reaches 37%, which is sufficient for germination and enables maximal introduction of Pb into the seed tissues. After imbibition, seeds were rinsed with distilled water. Seeds were kept in thermostat for germination for 4 days at 25 o C. Afterwards, biological value of seed was examined, according to the standard procedure published in Official Gazette of SFRY (Službeni list SFRJ 47/87). Investigated properties were germination ability, germination energy, representation of typical and atypical seedlings and share of non-germinated seeds. After seven days, we measured length of the shoot, primary root and the mesocotyl root. The shown values represent the average of 20 measurements.
Plant material was rinsed with deionized water before drying. Drying was performed to constant mass, after which it was determined the dry matter mass of the shoot and the root. Afterwards, the plant material was homogenized and grinded to powder, prepared for the analysis. Plant material was digested using cc HNO 3 + cc H 2 O 2 . The content of mineral matter was determined by ICP. The nitrogen content was determined by Kjeldahl method.
Distribution of Pb represents the ratio of Pb in the shoot and the root and its total content in the young plant. The accumulation coefficient was determined according to Duvigneaud (L a r c h e r, 1995).
Test results were statistically processed by calculating the smallest difference between arithmetic means.
RESULTS AND DISCUSSION
The maize seed took up Pb very intensively, which is verified by its high content in the root and the shoot of young plants (Tab. 1). The obtained results show that Pb ions go more or less undisturbed through the seed coat and the semi-permeable membranes of the seed cells. The Pb content in dry matter in unpolluted conditions span from 0.1 to 10 μg/g of dry matter, with an average of 2 μg/g (C a n n o n, 1976). S i l l a n p a a and J a n s s o n (1992) investigated the Pb content in different edaphic conditions in 30 countries in young wheat and maize plants, and they determined that its content spans from 0.2 to <1 μg/g of dry matter, while in some countries it was >1 μg/g. According to K a b at a -P e n d i a s and K a b a t a (2000), the Pb content in cereal grain in different countries spanned from 0.01 to 2.28 μg/g of dry matter. The Pb content in the root and the shoot of untreated seed determined by these investigations confirm findings of the mentioned authors, while the Pb content in the root was much higher than in the shoot. In the root, Pb mostly accumulates in the apoplast. The xylem sap is characterized by high Pb content, where it is bonded to organic acids, in the first place citric acid. In the root, Pb is also intensively bonded to functional groups of xylem elements. There is a high positive correlation between Pb content in the nutrient medium and plants (K a b a t a -P e n d i a s and W l a c e k, 1985), which is also confirmed by these results. With increase of Pb concentration, its content in the root and the shoot also increased significantly, especially at the highest Pb concentration seed treatment. With mobilization of nutrient compounds of the seed during germination, there was also intensive translocation of Pb into formed organs. Taking up and translocation of Pb also depends on its form. Taking up Pb is more intensive from nitrate than from sulphate or carbonate form. At implementation of an organic compound (Pb-tetraalkyl), translocation in the spring wheat grain was very intensive. The Pb content was 20 μg/g of dry matter (D i e h l et al., 1983) . In this paper Pb was implemented in inorganic form, as a highly solu-ble salt PbCl 2 that enabled intensive taking up of Pb by the treated seed and its translocation during germination into newly formed organs. It was observed that when Pb was uptaken through the root from the nutrient medium, its accumulation in the root was much higher than in the above-ground part (L a n e and M a r t i n, 1977, J a n j a t o v i ć et al., 1991, K a s t o r i et al., 1998). Z i m d a h l (1975) states that only 3% of Pb is translocated from the root to the above-ground parts. Reasons for limited translocation of Pb from the root to the above-ground parts were investigated by several authors in the past. Malone et al. (1974) state that in maize plants Pb is primarily accumulated in dictyosome vesicles, which merge and close the Pb deposition. Afterwards, the vesicles move from the cytoplasm to the outer side of the plasmalemma, bond to the cell wall, where Pb is than being accumulated. The Pb accumulation in the root is explained, among other, by its anatomic built. It was noticed that Pb is accumulated around endodermis, which is why it is considered a barrier to apoplastic Pb transport. This barrier is not, however, total but partial, to which points the fact that closer to the root top in the protophloem there is more Pb than in the same tissue at a larger distance from the root top (L a n e and M a r t i n, 1977). Due to the specific built of the endodermis, according to some authors, there is a noticeable difference in Pb accumulation between monocotyledonous and dicotyledonous plants (M i l l e r, 1977).
Significantly higher accumulation of Pb in the root, established in this test, cannot be explained only by its built or accumulation in the cell wall, since Pb arrived to the root and the shoot of young plants by its mobilization from the seed. During germination, products of decomposition of organic and mineral matter from the seed partially go to the environment, which creates possibility for the root of the young plant to uptake Pb from the environment, which could partially explain a higher accumulation of Pb in the root. Plants are characterized by various mechanisms of protection from the unfavorable effects of high concentrations of heavy metals (A r s e n i j e v i ć -M a k s i m o v i ć et al., 2001). It is possible that accumulation of Pb in the root is a form of protection mechanism from accumulation in the above-ground parts of the plant.
Treatment of seed by Pb did not significantly affect its biological value (Tab. 2). With the increase of Pb concentration, a tendency of decrease of germination ability, germination energy and typical seedlings is observed, as well as and increase of share of atypical seedlings and non-germinated seeds. However, the obtained differences in the mentioned parameters were not statistically significant. It could be because Pb mostly remained in the peripheral parts of the seed and did not reach the germ, causing its effect to be expressed later, to which point the results given in the Tab. 3.
With the increase of Pb concentration, the length of the primary root, mesocotyl root and the root dry mass decreased, while it did not significantly affect the seedling (Tab. 3). This difference in effect on certain organs can be explained by the difference in Pb accumulation, which was higher in the root than in the shoot. Generally, it can be said that toxic concentrations of heavy metals decrease the growth of the root to a greater extent than the growth of the aboveground parts. The decrease of the root length can be explained by the effect of this element on cell elongation and cell division (L a n e and M a rt i n, 1977, L a n e et al., 1978). Sensitivity of certain plant species to presence of higher Pb concentrations varies. According to tests performed by D i e h l et al. (1983) , in wheat the grain yield is significantly decreased when Pb concentration in straw reaches 45 mg/kg of dry matter, while in spinach which is considered a species very sensitive to Pb, already at concentration of 10-15 mg/kg of dry matter the yield of leaves decreases (J u d e l and S t e l t e, 1977). Reaction of certain plant species to higher concentrations of Pb depends on the Pb/Ca concentration ratio in the environment. Having our results in mind, it may be concluded that maize in early phases of growth is characterized by high tolerance to toxic concentrations of Pb. Higher concentrations of heavy metals, among which Pb, can induce protein synthesis, phytochelatin, which was found in maize seedlings as well (S z i g e t i, 1998). In the tissue culture there was detected forming of peptides with the sequence (γ-Glu-Cys) 24 -Gly. It is assumed that peptides containing SH-groups bond Pb in the cell and therefore protect the enzymes containing similar functional groups. Lead is not essential for higher plants. There is, however, data that indicates that lower concentrations of Pb can show stimulating effect on plant growth (L a n ge r w e r f f et al., 1973). B r o y e r et al. (1972) state that if plants need Pb, its sufficient concentration is 2 to 6 ppb. It has been established that treating seed with high Ni concentration reduces biological value of the seed, as well as the growth of the primary root (D o r o g h á z i et al., 2010).
Lower applied concentrations of Pb have not significantly affected mobilization of mineral matter during seed germination, which is why only the values obtained using higher concentrations will be shown (Tab. 4). Content of all investigated elements except P and S in the root, and N, P, K and Mo in Remobilization of elements from certain parts of the seed during germination varies. Out of the total content of mineral matter in the seed, the seed coat contains 55-57%, except for S, which is around 40% (M o u s s a v i -N i k et al., 1997).
Distribution of certain elements during seed germination was specific. Elements that constitute organic matter, N, P, S, and K that does not yield organic compounds, accumulated more significantly in the shoot than in the root. Other investigated elements, Cu, Zn and especially Ca, Mg, Fe, Na, Man and Mo were present in the root at a much greater extent than in the shoot. Intensive remobilization of K to the shoot during germination was also established by M o u s s a v i -N i k et al. (1997) . , 10 -2 mol/dm 3 ) на накупљање и дистрибуцију олова (Pb) у клијанцу, клијање семена, пораст поника и мобилизацију минералних матери-ја у току клијања.
Садржај Pb у корену и изданку поника указује да семе потопљено у раство-ре различитих концентрација Pb интензивно усваја Pb. Садржај Pb у корену и изданку повећао се са повећањем примењених концентрација Pb и био је значајно већи у корену него у изданку. Насупрот томе, коефицијент акумулације био је већи у изданку него у корену.
Третирање семена Pb није у већој мери утицало на његова биолошка свој-ства. Са повећањем концентрације Pb смањили су се клијавост семена и удео ти-пич них поника, а повећао се број атипичних поника и непроклијалих семена.
На масу суве материје и раст изданка младих биљака контаминација семена Pb није испољила дејство, док су се дужина примарног корена, корена мезокотила као и маса корена значајно смањили при третирању семена највећом концентра-цијом Pb.
Транслокација мобилизираних минералних материја из семена у току клијања и раста младих биљка у корен и изданак била је специфична, зависна од елемента. Само је примена највеће испитиване концентрације Pb испољила ути-цај на мобилизацију и транслокацију неких елемената.
На основу добијених резултата може се закључити да се кукуруз у фази кли-јања семена и пораста поника одликује толерантношћу према контаминацији Pb.
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